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$X_{1},$ $X_{2},$ $\cdots,$ $X_{n},$ $\cdots$ (Lebesgue )
$f_{0}(x-\theta)$ $x\in R^{1},$ $\theta\in R^{1}$ $f_{0}(\cdot)$
(Al) $f_{0}(x)>0(a<x<b);f_{0}(x)=0(x\leq a, x\geq b)$ $a,$ $b$
(A2) $f_{0}(\cdot)$ $(a, b)$
$c_{1}:= \lim_{xarrow a+0}f_{0}(x)=f_{0}(a+0)>0, c_{2}:=\lim_{xarrow b-0}f_{0}(x)=f_{0}(b-0)>0.$
$\underline{\theta}:=\max_{1\leq i\leq n}X_{i}-b, \overline{\theta}:=\min_{1\leq i\leq n}X_{i}-a$
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$\theta_{1},$ $\theta_{2}\in\Theta$ $f_{0}(\cdot-\theta_{1})$ $f_{0}(\cdot-\theta_{2})$ $X_{1}$
$I_{X_{1}}^{(\alpha)}( \theta_{1}, \theta_{2}):=-\frac{8}{1-\alpha^{2}}\log\int_{-\infty}^{\infty}f_{o(x-\theta_{1})^{\frac{1-\alpha}{2}f_{0}(x-\theta_{2})^{\underline{1}\pm_{2}\underline{\alpha}}d_{X}}}(|\alpha|<1)$












$f_{V,T}(v, t)=\{\begin{array}{ll}c_{1}c_{2}e^{c_{2}v^{c_{\lambda}}(t-(1-\lambda)v)}-\lrcorner/|\frac{\partial(t,v)}{\partial(u,v)}| (v<\min\{\frac{t}{1-\lambda}, 0\}) ,0 ( )\end{array}$
$=\{\begin{array}{ll}\underline{c}_{\lambda}\mapsto^{\mathcal{C}}e^{(c(1-\lambda))v--\perp t}2^{-\lrcorner}c_{\lambda}c_{\lambda} (v<\min\{\frac{t}{1-\lambda}, 0\}) ,0 ( )\end{array}$
$narrow\infty$ $T$
$f_{T}(t)=\{\begin{array}{l}K^{z^{c}}e^{\overline{1}-\overline{\lambda}}t+o(1) (t<0) ,K^{c_{\lambda}}e^{--\perp t}+o(1) (t\geq 0)\end{array}$
$K:=c_{1}c_{2}/\{\lambda c_{2}+(1-\lambda)c_{1}\}$ $\triangle>0$














$I_{\hat{\theta}^{*}}^{(\alpha)}( \theta, \theta+\triangle)=I_{T}^{(\alpha)}(\theta, \theta+n\triangle)=-\frac{8}{1-\alpha^{2}}\log J_{\alpha}(n\triangle, \lambda_{\alpha})$
$= \frac{1}{1-\alpha^{2}}\{2K_{\alpha}n\triangle-8\log(1+K_{\alpha}n\triangle)\}+o(1)$ (2.2)
$X=(X_{1}, \cdots, X_{n})$
$I_{X}^{(\alpha)}( \theta, \theta+\triangle)=nI_{X_{1}}^{(\alpha)}(\theta, \theta+\triangle)=\frac{2K_{\alpha}n\triangle}{1-\alpha^{2}}+o(1)$ (2.3)
(2.2) (2.3) $\hat{\theta}^{*}$ 1 $narrow\infty$






1 $X_{1},$ $X_{2},$ $\cdots,$ $X_{n},$ $\cdots$
$f_{0}(x-\theta)=\{\begin{array}{ll}ce^{-(x-\theta)} (0<x-\theta<1) ,0 ( )\end{array}$
$c=e/(e-1)$











$X_{n}$ $\theta(\in R^{1})$ $f_{0}(x-\theta)$
$X:=(X_{1}, \cdots, X_{n})$ $\theta$
$\hat{\theta}=\hat{\theta}(X)=\hat{\theta}(X_{1}, \cdots, X_{n})$ $c\in R^{1}$






$(\theta$ $)$ Pitman ([LC98]).




$W=U-V,$ $V=V$ $\hat{\theta}_{PT}$ (asymptotic(as)c.d.$f$.) $F_{\hat{\theta}_{PT}}(t)$
$F_{\hat{\theta}_{PT}}(t)= \lim_{narrow\infty}P_{\theta}\{n(\hat{\theta}_{PT}-\theta)\leq t\}=P_{\theta}\{\frac{We^{(c_{1}-c_{2})W}}{e^{(c_{1}-c_{2})W}-1}+V-\frac{1}{c_{1}-c_{2}}\leq t\}$
$=E[P_{\theta} \{V\leq t+\frac{1}{c_{1}-c_{2}}-\frac{We^{(c_{1}-c_{2})W}}{e^{(c_{1}-c_{2})W}-1}|W\}]$ (3.1)
$(U, V)$ (2.1) $W=U-V,$ $V=V$
$(W, V)$
$f_{W,V}(w, v)=\{\begin{array}{ll}c_{1}c_{2}e^{-(c_{1}-c_{2})v-c_{1}w} (-w<v<0, w>0) ,0 ( )\end{array}$
$narrow\infty$ $W$
$f_{W}(w)=\{\begin{array}{ll}A^{\mathcal{C}\underline{\mathcal{C}}}Lc_{1}-c_{2}(e^{-c_{2}w}-e^{-c_{1}w}) (w>0) ,0 (w\leq 0)\end{array}$
$W$ $V$
$f_{V|W}(v|w)= \frac{f_{W,V}(w,v)}{f_{W}(w)}=\{\begin{array}{ll}\frac{(c_{1}-c_{2})e^{-(c_{1}-c_{2})v}}{e^{(c}1^{-c}2)w-1} (-w<v<0) ,0 ( \{1!)\end{array}$
$P_{\theta} \{V\leq t+\frac{1}{c_{1}-c_{2}}-\frac{We^{()W}c_{1}-\mathcal{C}2}{e^{(c_{1}-c_{2})W}-1}|W\}$
$=\{\begin{array}{l}0 (t+\frac{1}{c_{1}-c_{2}}-\frac{We^{(c_{1}-c_{2})W}}{e^{(c_{1}-c_{2})W}-1}\leq-W) ,\frac{1}{e^{(c_{1}-c_{2})W}-1}\{e^{(c_{1}-c_{2})W}-e^{-(c_{1}-c_{2})(t+\frac{1}{c_{1}-c_{2}}-\frac{We^{(c_{1}-c_{2})W}}{e^{(c_{1}-c_{2})W-1}})}\}(-W<t+\frac{1}{c_{1}-c_{2}}-\frac{We^{(c-c)W}12}{e^{(c-c)W}12-1}<0) ,1 (0\leq t+\frac{1}{c_{1}-c_{2}}-\frac{We^{(c_{1}-c_{2})W}}{e^{(c_{1}-c_{2})W}-1})\end{array}$ (3.2)
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$C_{1}>c_{2}$ $S:=e^{(c_{1}-c_{2})W}$
$\{w|t+\frac{1}{c_{1}-c_{2}}-\frac{we^{(c_{1}-c_{2})w}}{e^{(C1^{-}c_{2})w}-1}\leq-w\}=\{\begin{array}{ll}\{\mathcal{S}|1<s\leq s_{0}^{(t)}\} (-\frac{1}{c_{1}-c_{2}}<t<0) ,\{s|s>1\} (t\leq-\frac{1}{c_{1}-c_{2}}) ,\phi (t\geq 0) ,\end{array}$
$\{w|-w<t+\frac{1}{c_{1}-c_{2}}-\frac{we^{(c_{1}-c_{2})w}}{e^{(c_{1}-c_{2})w}-1}<0\}=\{\begin{array}{ll}\{s|s>s_{1}^{(t)}\} (t>0) ,\{s|s>s_{0}^{(t)}\} (-\frac{1}{c_{1}-\mathcal{C}2}<t\leq 0) ,\phi (t\leq-\frac{1}{c_{1}-c_{2}}) ,\end{array}$
$\{w|0\leq t+\frac{1}{c_{1}-c_{2}}-\frac{we^{(c_{1}-c_{2})w}}{e^{(c_{1}-c_{2})w}-1}\}=\{\begin{array}{ll}\{s|1<s<s_{1}^{(t)}\} (t>0) ,\phi (t\leq 0)\end{array}$
$\phi$ $s_{0}^{(t)}(>1)$ $\log s_{0}^{(t)}-((c_{1}-c_{2})t+1)(\mathcal{S}_{0}(t)_{-1)=0}$
$s_{1}^{(t)}(>1)$ $((c_{1}-c_{2})t+1)(s_{1}^{(t)}-1)-s_{1}^{(t)}\log s_{1}^{(t)}=0$ (3.1),
(3.2) $\hat{\theta}_{PT}$ as cdf.
$F_{\hat{\theta}_{PT}}(t)=\{\begin{array}{ll}1+\frac{c}{c_{1}}=(s_{1}()^{-\infty}\overline{c}-C-\frac{c}{(c_{1}}\llcornerarrow_{2}e^{-(c_{1}-c_{2})t-1}I(s_{1}^{(t)}) (t>0) ,\frac{c_{1}}{c_{1}-c_{2}}(s_{0}(t)^{c})^{-A}\overline{c}_{1}-\overline{c_{2}}-\frac{c}{(c_{1}-}\mathcal{C}arrow_{c_{2})}e^{-(c_{1}-c_{2})t-1}I(s_{0}^{(t)}) (-\frac{1}{c_{1}-c_{2}}<t\leq 0) , (3.3)0 (t\leq-\frac{1}{c_{1}-c_{2}})\end{array}$
$I(a):= \int_{a}^{\infty}\overline{c_{1}}-\overline{c_{2}}c\perp$ . $c_{1}<c_{2}$
4.
2 $\hat{\theta}^{*}$ $\lambda=c_{1}/(c_{1}+c_{2})$ $\hat{\theta}^{*}$ $\hat{\theta}_{PT}$
$T:=n( \hat{\theta}^{*}-\theta)=\frac{c_{1}}{c_{1}+c_{2}}U+\frac{c_{2}}{c_{1}+c_{2}}V$
$T$
$f_{T}(t)=\{\begin{array}{ll}-\perp_{2}r_{e^{(c_{1}+c_{2})t}+o(1)} (t<0) ,-\frac{+}{2}z_{e^{-(c_{1}+c_{2})t}+o(1)} (t\geq 0)\end{array}$
$T$ as cdf. $F_{T}(t)$
$F_{T}(t)= \lim_{narrow\infty}P_{\theta}\{n(\hat{\theta}^{*}-\theta)\leq t\}=\{\begin{array}{ll}\frac{1}{2}e^{(c_{1}+c_{2})t} (t\leq 0) ,1-\frac{1}{2}e^{-(c_{1}+c_{2})t} (t>0)\end{array}$ (4.1)
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(4.1), (3.3) $\hat{\theta}^{*}$ $\hat{\theta}_{PT}$ (asymptotic concentration
probability $( ACP))\lim_{narrow\infty}P_{\theta}\{n|\hat{\theta}^{*}-\theta|\leq a\},$ $\lim_{narrow\infty}P_{\theta}\{n|\hat{\theta}_{PT}-\theta|\leq a\}(a>0)$
2( ). $X_{1},$ $\cdots,$ $X_{n}$
$f(x)=\{\begin{array}{ll}\frac{e}{e-1}e^{-x} (0<x<1) ,0 ( )\end{array}$
$\{^{\nearrow}oe$ $c_{1}=e/(e-1),$ $c_{2}=1/(e-1)$
(4.1), (3.3) $\hat{\theta}^{*}$ $\hat{\theta}_{PT}$ as cdf.
$F_{T}(t)=\{\begin{array}{ll}\frac{1}{2}e^{\frac{e}{e}\pm_{t}}-11 (t\leq 0) ,1-\frac{1}{2}e^{-\frac{e}{e}\pm}-11t (t>0)\end{array}$
$F_{\hat{\theta}_{PT}}(t)=\{\begin{array}{ll}1+\frac{1}{e-1}(s_{1}^{(t)})^{-\frac{e}{e-1}}-\frac{1}{(e-1)^{2}}e^{-t}I(s_{1}^{(t)}) (t>0) ,\frac{e}{e-1}(\mathcal{S}_{0}(t))^{-\frac{1}{e-1}}-\frac{1}{(e-1)^{2}}e^{-t}I(\mathcal{S}_{0}(t)) (-1<t\leq 0) ,0 (t\leq-1)\end{array}$











1 $\hat{\theta}^{*}$ $\hat{\theta}_{PT}$ ACP
$0.37<a<1$ $\hat{\theta}_{PT}$ $\hat{\theta}^{*}$ ACP
$a$
3 $X_{1},$ $\cdots,$ $X_{n}$
$f(x)=\{\begin{array}{ll}\frac{3}{2}-x (0<x<1) ,0 ( )\end{array}$
$c_{1}=3/2,$ $c_{2}=1/2$ (4.1), (3.3) $\hat{\theta}^{*}$
$\hat{\theta}_{PT}$ as cdf.
$F_{T}(t)=\{\begin{array}{ll}\frac{1}{2}e^{2t} (t\leq 0) ,1-\frac{1}{2}e^{-2t} (t>0) ,\end{array}$
$F_{\hat{\theta}_{PT}}(t)=\{\begin{array}{ll}1+\frac{1}{2}(s_{1}^{(t)})^{-\frac{3}{2}}-\frac{3}{4}e^{-(t+1)}I(s_{1}^{(t)}) (t>0) ,\frac{3}{2}(s_{0}^{(t)})^{-\frac{1}{2}}-\frac{3}{4}e^{-(t+1)}I(s_{0}^{(t)}) (-1<t\leq 0) ,0 (t\leq-1)\end{array}$











2 $\hat{\theta}^{*}$ $\hat{\theta}_{PT}$ ACP
$0.37<a<1$ $\hat{\theta}_{PT}$ $\hat{\theta}^{*}$ ACP
$a$





cdf. $c_{1}=k,$ $c_{2}=ke$ (4.1), (3.3) $\hat{\theta}^{*}$ $\hat{\theta}_{PT}$
as. $c$ .d.f.
$F_{T}(t)=\{\begin{array}{ll}\frac{1}{2}e^{k(1+e^{-1/2})t} (t\leq 0) ,1-\frac{1}{2}e^{-k(1+e^{-1/2})t} (t>0)\end{array}$
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$F_{\hat{\theta}_{PT}}(t)=\{\begin{array}{ll}1+\frac{1}{\sqrt{e}-1}(s_{1}^{(t)})^{-\frac{\sqrt{e}}{\sqrt{e}-1}}-\frac{1}{\sqrt{e}(\sqrt{e}-1)^{2}}e^{-k(1-e^{-1/2})t}I(s_{1}^{(t)}) (t>0) ,\frac{\sqrt{e}}{\sqrt{e}-1}(s_{0}^{(t)})^{-\frac{1}{\sqrt{e}-1}}-\frac{1}{\sqrt{e}(\sqrt{e}-1)^{2}}e^{-k(1-e^{-1/2})t}I(s_{0}^{(t)}) (-\frac{1}{k(1-e^{-1/2})}<t\leq 0) ,0 (t\leq-1)\end{array}$






$a=0(0.1)1/\{k(1-e^{-1/2})\}$ $\hat{\theta}^{*}$ $\hat{\theta}_{PT}$ ACP 3
$\hat{\theta}^{*}$ $\hat{\theta}_{PT}$ ACP 3
3 $\hat{\theta}^{*}$ $\hat{\theta}_{PT}$ $ACP$
3 $\hat{\theta}^{*}$ $\hat{\theta}_{PT}$ ACP
138
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